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(54) Brake pedal apparatus for vehicle 


(57) A disclosed brake pedal apparatus for a vehicle 
includes a pedal bracket (1) provided on a dash panel 
(4), a pedal shaft (3) provided on the pedal bracket, a 
pedal arm (2) supported by the pedal shaft in a rotatable 
manner around the pedal shaft, a first engaging portion 
(24) provided on the pedal arm, a push rod lever (15) 
supported by the pedal shaft in a rotatable manner 
around the pedal shaft and connected to a push rod 
(14), and a second engaging portion (23) provided on 
the push rod lever. The push rod lever or the pedal arm 
is movable along the axial direction of the pedal shaft, 
and the first and second engaging portions are capable 
of engaging with each other. The apparatus further 
includes a biasing member (18) for biasing the push rod 
lever or the pedal arm in a direction for releasing the 
engagement between the first and second engaging 
portions, and a spacer member (17) which, in a normal 
state, positions the push rod lever and the pedal arm, 
and which, at the time of collision, detects the collision 
for allowing movable one of the push rod lever and the 

CM pedal arm along the axial direction of the pedal shaft to 

^ release the engagement between the first and second 

[%^ engaging portions. 
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Description 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001 ] This invention relates to a brake pedal appara- 
tus for a vehicle. 

2. Description of the Related Art 

[0002] A brake pedal apparatus for a vehicle is, as 
shown in Japanese Utility Model Application Laid-Open 
No. 6-1113, structured such that a pedal bracket sup- 
porting an upper end portion of a pedal arm in a freely 
rotatable manner is fastened to a dash lower panel and 
a lower surface portion of a dash upper panel con- 
nected to the dash lower panel and projecting to a vehi- 
cle cabin, and that a push rod connected to the upper 
end portion of the pedal arm is forward pressed when a 
driver steps on the pedal arm, thereby operating a Mas- 
ter vac. 

[0003] When the Master vac or the dash lower panel 
fixing the Master vac is deformed so as to be backward 
moved toward the vehicle cabin at a time of a front colli- 
sion of the vehicle, a rotational force in a direction 
inverse to a stepping direction of the pedal arm is oper- 
ated on the pedal arm through the push rod of the Mas- 
ter vac. Accordingly, a stepping position of the pedal 
arm is rearward shifted and there may be a case that a 
feeling of physical disorder is generated for the driver. 

SUMMARY OF THE INVENTION 

[0004] An object of the present invention is to provide 
a brake pedal apparatus for a vehicle which substan- 
tially allows to prevent a collision toad from operating on 
a pedal arm through a push rod typically connecting to 
a Master vac at a time of a front collision of a vehicle so 
that a driver of the vehicle may not feel physical disor- 
der. 

[0005] To achieve the above object, a brake pedal 
apparatus for a vehicle according to the present inven- 
tion includes: a pedal bracket provided on a dash panel 
of the vehicle; a pedal shaft provided on the pedal 
bracket; a pedal arm pivotally supported by the pedal 
shaft in a freely rotatable manner around the pedal shaft 
as a rotational axis; a first engaging portion provided on 
the pedal arm; a push rod lever pivotally supported by 
the pedal shaft in a freely rotatable manner around the 
pedal shaft as a rotational axis and connected to a push 
rod for operating a braking system of the vehicle, and a 
second engaging portion provided on the push rod 
lever. Here, the push rod lever or the pedal arm is mov- 
able along the axial direction of the pedal shaft, and the 
first and second engaging portions are capable of 
engaging with each other. Also, this brake pedal appa- 
ratus further includes a biasing member for biasing the 


push rod lever or the pedal arm in a direction for releas- 
ing the engagement between the first and second 
engaging portions; and a spacer member which, in a 
normal state, positions the push rod lever and the pedal 

5 arm such that the first and second engaging portions 
engage with each other, and which, at the time of colli- 
sion of the vehicle, detects the collision for allowing 
movable one of the push rod lever and the pedal arm 
along the axial direction of the pedal shaft in a direction 

10 to release the engagement between the first and sec- 
ond engaging portions. 

[0006] With the above structure, in the normal state, 
engaging portions of the pedal arm and the push rod 
lever are engaged with each other by the spacer mem- 

is ber so that the pedal arm and the push rod lever are 
integrally connected with each other. Therefore, the 
pedal arm and the push rod lever are integrally rotated 
by the stepping operation of the pedal arm. and the 
braking operation as in the general brake pedal appara- 

20 tus can be conducted. 

[0007] At the time of front collision of the vehicle, on 
the other hand, the spacer member detects the collision 
state, and allows one of the push rod lever and the 
pedal arm to move in a direction to release the engage- 
rs ment between the engaging portions in the axial direc- 
tion of the pedal shaft, and the pedal arm and the push 
rod lever are separated from each other by a biasing 
force. Therefore, even if a Master vac which is a brake 
system connected to the push rod for example, or even 

30 if the dash lower panel is deformed toward the vehicle 
cabin and the push rod is retreated, the push rod lever 
only runs idle, and it is possible to effectively prevent the 
collision load from being applied to the pedal arm. 
[0008] More specifically, it is preferable that the spacer 

35 member is pivotally supported in a freely rotatable man- 
ner around a sub-shaft as a rotational axis provided in 
parallel to the pedal shaft, and preferable that the 
spacer member comprises: a hook-like positioning por- 
tion fitted in a gap around the pedal shaft at the side of 

40 moving direction of the pedal arm or the push rod lever 
in the normal state for engaging the first and second 
engaging portions with each other; and a collision 
detecting portion which is provided such as to project 
from the pedal bracket and is engaged, at the time of the 

45 collision of the vehicle, with a movable member which is 
relatively movable by a load of the collision to rotate the 
spacer member. 

[0009] With this feature, since it is possible to reliably 
position the push rod lever or the pedal arm and to 
so detect the collision mechanically using only the spacer 
member, there are merits that the structure is simple, 
and the costs can be reduced. 

[001 0] Further, it is preferable that the spacer member 
is attached to a side wall of one side of the pedal bracket 
55 through the sub-shaft, because the structure can be 
simplified of course, the space can be utilized efficiently, 
the assembling operation of the pedal bracket is facili- 
tated, and the flexibility of layout of periphery such as 
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setting of attaching points of the sensor part or the like 
is enhanced. 

[001 1 ] In the brake pedal apparatus for the vehicle of 
the present invention, it is preferable that the first engag- 
ing portion is a first meshing portion, the second engag- 5 
ing portion is a second meshing portion, each of the first 
and second meshing portions is formed with a plurality 
of slopes having the same lead angles. This is because 
that in the normal state, the pedal arm and the push rod 
are reliably connected with each other, and after the 
spacer member once allows to release the engagement 
between the meshing portions, the releasing of the 
engagement between the meshing portions is facili- 
tated, and the pedal arm and the push rod are reliably 
separated from each other. 

[0012] Further, in the brake pedal apparatus for the 
vehicle of the present invention, it is preferable that the 
first engaging portion is provided on an end surface of a 
boss portion formed around the rotational axis of the 
pedal arm and the second engaging portion is provided 
on an end surface of a boss portion formed around the 
rotational axis of the push rod lever, because the struc- 
ture is simplified and the reliable operation can be 
ensured. 

[0013] It is also preferable that a return spring is 
extending between the push rod lever and the spacer 
member so as to apply a rotational force in a rearward 
direction of the vehicle to the pedal arm through the 
push rod lever and position the spacer member in an ini- 
tial position in the normal state. 

[0014] With this structure, at the time of front collision 
of the vehicle, the push rod lever and the pedal arm are 
separated from each other so that the biasing force of 
the return spring acting on the pedal arm is released 
and the physical disorder acting on the driver's foot is 
eliminated. Further, in the normal state, since the rota- 
tional force in the rearward direction of the vehicle is 
applied to the spacer member, it is possible to restrain 
the rotation of the spacer member when the brake pedal 
apparatus is assembled to the vehicle, or the brake 
pedal apparatus is transported or conveyed. Therefore, 
the spacer member can be reliably held in the initially 
set position. At the time of front collision of the vehicle, 
if the rotational force applied to the spacer member 
exceeds a predetermined load, the spacer member can 
be rotated forward without any problem of course. 
[0015] Further, in the brake pedal apparatus for the 
vehicle of the present invention, it is preferable that a 
return spring is provided between the pedal bracket and 
the push rod lever, the return spring applies a rotational 
force in a rearward direction of the vehicle to the pedal 
arm through the push rod lever, and biases the push rod 
lever in the axial direction of the pedal shaft. 
[0016] With this structure, in addition to the above 
mentioned function in the normal state and at the time 
of the front collision of the vehicle, since the push rod 
lever is biased in the axial direction of the pedal shaft by 
the return spring, the push rod lever and the pedal arm 


4 

can be separated more reliably by releasing the 
engagement of the engaging portions at the time of the 
front collision of the vehicle. In addition, the number of 
parts is not increased meaninglessly, and the costs can 
be reduced. 

[0017] Further, in the brake pedal apparatus for the 
vehicle of the present invention, it is preferable that a 
resilient member is provided between the pedal arm 
and the push rod lever, the resilient member biases the 
push rod (ever in the axial direction of the pedal shaft, 
because the pedal arm and the push rod can reliably be 
separated from each other with a simple structure. 
[0018] Here, it is also preferable that the resilient 
member is provided with a damper member for sup- 
pressing an abrupt variation in the rotational force when 
the pedal arm and the push rod are separated, because 
the abrupt variation of the rotational force acting on the 
pedal arm when the push rod lever and the pedal arm 
are separated at the time of the front collision of the 
vehicle is suppressed, and the physical disorder of the 
driver can further be reduced. 

[0019] Further, in the brake pedal apparatus for the 
vehicle of the present invention, it is preferable that the 
pedal bracket is provided astride between the dash 
lower panel and a dash upper panel which is connected 
to the dash lower panel and which projecting toward a 
vehicle cabin so that the pedal bracket is attached mov- 
able in a rearward direction of the vehicle with respect to 
the dash upper panel when the pedal bracket moves in 
the rearward direction of the vehicle at the time of colli- 
sion of the vehicle. 

[0020] With this structure, when the pedal bracket is 
retreated at the time of the front collision of the vehicle, 
since the pedal bracket slides rearward with respect to 
the dash upper panel, the upward movement of the 
pedal bracket is restrained by the dash upper panel, that 
is, it is possible to prevent the pedal bracket from 
retreating in a rearward and upward direction of the 
vehicle around the fixed point of the pedal bracket to the 
dash upper panel. As a result, since the pedal bracket 
does not interfere with a steering member which is dis- 
posed at a position rearwardly and upwardly close to 
the pedal bracket, it is possible to prevent the steering 
member from being deformed. Further, since the pedal 
bracket slides and moves rearward with respect to the 
dash panel, the collision detecting lever can reliably 
engage a lower surface portion of the dash upper panel 
to rotate for detecting the collision. 
[0021] Generally, it is preferable that the push rod 
lever is connected to the push rod of a Master vac of the 
vehicle, because a smooth and reliable braking opera- 
tion can be normally ensured. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0022] 

Fig. 1 is a side view, partly in section, showing a first 
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embodiment of a brake pedal apparatus for a vehi- 
cle of the present invention; 
Fig. 2 is an exploded perspective view of the 
embodiment; 

Fig. 3 is a cross sectional view of a structure of an 
essential portion in a lateral direction of the vehicle 
of the embodiment; 

Fig. 4 is a cross sectional view showing a structure 

of an essential portion of a second embodiment of 

a brake pedal apparatus for a vehicle of the present 

invention corresponding to Fig. 3; 

Fig. 5 is a cross sectional view showing a structure 

of an essential portion of a third embodiment of a 

brake pedal apparatus for a vehicle of the present 

invention corresponding to Fig. 3; and 

Fig. 6 is a side view showing a fourth embodiment 

of a brake pedal apparatus for a vehicle of the 

present invention corresponding to Fig. 1 . 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

[0023] Each of embodiments of the present invention 
will be explained in detail below with reference to the 
accompanying drawings. 

[0024] A first embodiment of a brake pedal apparatus 
for a vehicle of the present invention will be explained 
first. 

[0025] In Figs. 1 to 3, the forward direction of the vehi- 
cle is indicated with the arrow FR, the upward direction 
of the vehicle is indicated with the arrow UP. the leftward 
direction of the vehicle is indicated with the arrow L, and 
the rightward direction of the vehicle is indicated with 
the arrow R. Reference numeral 1 represent a pedal 
bracket, reference numeral 2 represents a pedal arm 
having an upper end portion supported by a pedal shaft 

3 fixed to the pedal bracket 1 in a freely rotatable man- 
ner. The pedal arm is provided with a pedal pad (not 
shown) in a lower end thereof. 

[0026] The pedal bracket 1 is formed so as to have a 
side surface of an inverted-L shape. A front wall 1 A of 
the pedal bracket 1 is fastened to a dash lower panel 4 
by use of a bolt 7 and a nut 8. A rear end portion of an 
upper wall 1 B is fastened to a lower surface portion of a 
dash upper panel 5 connected to the dash lower panel 

4 and projecting to the vehicle cabin, that is, concretely 
speaking, a vehicle body end bracket 6 connected and 
arranged between the lower surface of the dash upper 
panel 5 and the rear wall of the dash upper panel 5 by 
use of the bolt 7 and the nut 8 in a forward inclined state. 
[0027] A cylindrical collar 1 1 is fitted and arranged in 
the pedal shaft 3. A cylindrical boss portion 24 is pro- 
vided in an upper end portion of the pedal arm 2. The 
pedal arm 2 is fitted to the collar 1 1 through the boss 
portion 24 in a freely rotatable manner. 

[0028] Reference numeral 13 denotes a Master vac 
fitted to a side surface close to an engine room with 
respect to the dash lower panel 4 and generating a 


hydraulic pressure in a brake unit (not shown) by press- 
ing a push rod 14 extending through the dash lower 
panel 4 in accordance with a steeping of the pedal arm 
2. The push rod 14 of the Master vac 1 3 is connected to 

5 a lower end of a push rod lever 15. supported by the 
pedal shaft 3, in a freely rotatable manner through a pin 
16. The push rod lever 15 is provided with a cylindrical 
boss portion 23 in an upper end portion thereof and is 
fitted to the collar 11 of the pedal shaft 3 through the 

70 boss portion 23 in a freely rotatable around the pedal 
shaft 3 and slidable in an axial direction of the pedal 
shaft 3. 

[0029] The pedal arm 2 and the push rod lever 1 5 are 
respectively provided, at end surfaces of the boss por- 

75 tions 23 and 24 provided around rotational shafts of the 
pedal arm 2 and the push rod lever 15, with meshing 
portions 23a and 24a so that the boss portions 23 and 
24 engage to each other. Each of the meshing portions 
23a and 24a is formed with a plurality of slops having 

20 the same lead angle. 

[0030] Reference numeral 17 represents a spacer 
member. The spacer member 17 normally position the 
meshing portions 23a and 24a of the pedal arm 2 and 
the push rod lever 15 such that the meshing portions 

25 23a and 24a engage, and integrally connecting the 
meshing portions 23a and 24a. The spacer member 17 
also detects a collision state at the time of front collision, 
and allows the push rod lever 15 to move along the axial 
direction of the pedal shaft 3 in a direction for releasing 

30 the engagement between the meshing portions 23a and 
24a, so that the pedal arm 2 and the push rod lever 15 
are separated from each other. 

[0031] More specifically, the pacer member 17 is piv- 
otaily supported on a side wall of the pedal bracket 1 in 

35 a cantilever manner by means of a sub-shaft 19 pro- 
vided on the pedal bracket 1 as a rotational axis in par- 
allel to the pedal shaft 3. The spacer member 17 is 
provided at its front portion with a hook-like positioning 
portion 17a which is normally fitted at a gap portion 

40 between of the push rod lever 1 5 and the pedal bracket 
1. That is. the positioning portion 17a allows the mesh- 
ing portions 23a and 24a of the pedal arm 2 and the 
push rod lever 15 to engage with each other in a normal 
state. The spacer member 1 7 is also provided at its rear 

45 portion with a collision detecting portion 17b which is 
disposed such that an upper end portion of the collision 
detecting portion 1 7b projects to the vicinity of the front 
portion of the vehicle side bracket 6 through a window 
portion 31 provided in the upper wall IB of the pedal 

so bracket 1 . 

[0032] That is, by constituting the spacer member 17 
in this manner, at the time of a front collision of the vehi- 
cle, the pedal bracket 1 is moved rearward by the colli- 
sion load, the collision detecting portion 17b engages 

55 the vehicle side bracket 6 provided at the dash upper 
panel 5 so that the spacer member 1 7 is turned in the 
counterclockwise direction around the sub-shaft 19 in 
Fig.1. Then, the positioning portion 17a of the spacer 
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member 17 is released from the gap portion between 
the pedal bracket 1 and the push rod lever 15 so that the 
push rod lever 15 can slid and moved in the axial direc- 
tion of the pedal shaft 3. 

[0033] A return spring 18 is windingly extended 
between the push rod lever 15 and the spacer member 
17. This return spring 18 is biasing the pedal arm 2 
through the push rod lever 15 such that a rearward rota- 
tional force (a counterclockwise rotational force in Fig. 
1) of the pedal arm 2 is generated, and positions the 
spacer member 1 7 at a predetermined position to be set 
in the normal state. 

[0034] More specifically, the return spring 18 is pro- 
vided between the push rod lever 15 and an elongated 
hole 25 formed in a side wall of the pedal bracket 1 1 
using an engaging portion 1 8a at one end of the return 
spring 18 and an engaging portion 18b at the other end 
thereof also for biasing the push rod lever 15 in a direc- 
tion for releasing the engagement between the engag- 
ing portion 23a and 24a in the axial direction of the 
pedal shaft 3. Since the engaging portion 18b of the 
other end of the return spring 18 engages the elongated 
hole 25, the spacer member 17 can rotate against the 
spring force of the return spring 18. 
[0035] An elongated bolt through hole 32 shaped long 
in the longitudinal direction of the vehicle is formed in an 
upper wall 1 B of the pedal bracket 1 . and is communi- 
cated with the window portion 31 . Accordingly, when the 
collision load is applied to the pedal bracket 1 in a back- 
ward direction at a time of a front collision of the vehicle, 
the bolt through hole 32 slides rearward with respect to 
the vehicle body end bracket 6. Then, when the window 
portion 31 comes out from the head portion of the bolt 
7, the pedal bracket 1 can separate from the vehicle end 
bracket 6. 

[0036] In Figs. 1 to 3, reference numeral 33 represents 
a stopper for restricting a backward rotation of the pedal 
arm 2, reference numeral 34 represents a dash insula- 
tor provided in a box structure of the dash lower panel 4, 
and reference numeral 35 represents a washer. 
[0037] According to the structure of the present 
embodiment, the meshing portions 23a and 24a of the 
pedal arm 2 and the push rod lever 1 5 are in engage- 
ment state in the normal state, and the pedal arm 2 and 
the push rod lever 15 are integrally connected to each 
other. Therefore, the pedal arm 2 and the push rod lever 
15 are integrally rotated clockwisely as viewed in Fig. 1 
by stepping operation of the pedal arm 2 to push the 
push rod 1 4 for operating the Master vac 1 3 as in a gen- 
eral brake pedal apparatus. 

[0038] On the other hand, at the time of a front colli- 
sion of the vehicle, typically, other devices in the engine 
room interfere with the Master vac 13 and the Master 
vac 13 is pushed rearward, or other devices in the 
engine room interfere with dash lower panel 4, and the 
dash lower panel is deformed toward the vehicle cabin. 
With the deformation of the dash lower panel 4 toward 
the vehicle cabin, the pedal bracket 1 is moved rear- 


ward, the collision detecting portion 17b of the spacer 
member 1 7 engages a front surface of the vehicle body 
end bracket 6, and the spacer member 1 7 is rotated for- 
ward (rotated in the counterclockwise direction as 

5 viewed in Fig. 1). 

[0039] Next, when the spacer member 1 7 is rotated 
forward against the spring force of the return spring 18, 
the hook-like positioning portion 17a comes out 
between the pedal bracket 1 and the push rod lever 15. 

10 [0040] Then, the push rod lever 1 5 is moved in a direc- 
tion for releasing the engagement between the meshing 
portions 23a and 24a by the biasing force of the return 
spring 18 which is previously applied in the axial direc- 
tion, so that the push rod lever 15 and the pedal arm 2 

75 are separated from each other. 

[0041 ] As a result, the Master vac 1 3 is moved rear- 
ward, and even if the pushing force is applied to the 
push rod lever 15 by the push rod 14, only the push rod 
lever 15 substantially runs idle, and the collision load is 

20 not substantially applied to the pedal arm 2. 

[0042] Therefore, it is possible to effectively avoid a 
situation that the driver feels a physical disorder on his 
or her foot depressing the pedal arm 2. 
[0043] Especially, in the present embodiment, each of 

25 the meshing portions 23a and 24a of the boss portions 
23 and 24 of the pedal arm 2 and the push rod lever 15 
comprises the plurality of slopes having the predeter- 
mined same lead angle and therefore, the pedal arm 2 
and the push rod lever 1 5 are reliably connected to each 

30 other in the normal state, and after the spacer member 
17 once allows the meshing portions 23a and 24a to 
disengage from each other, the disengagement is facili- 
tated by the lead angles corresponding to each other, 
the pedal arm 2 and the push rod lever 1 5 can be sepa- 

35 rated reliably, and the reliability of this action can be 
enhanced. 

[0044] Further, since the return spring 18 is extending 
between the push rod lever 15 and the pedal bracket 1 , 
and the rearward rotational force to the pedal arm 2 is 

40 biased through the push rod lever 15, if the pedal arm 2 
and the push rod lever 15 are once completely sepa- 
rated, the biasing force of the return spring 18 against 
the pedal arm 2 is released, so that the load due to this 
biasing force applying to the driver's foot should not be 

45 applied. 

[0045] Furthermore, since the rearward rotational 
force is biased to the spacer member 17 by the return 
spring 18 in the normal state, it is possible to restrain 
unnecessary rotation of the spacer member 17 when 

so the brake pedal apparatus is assembled to the vehicle, 
or the brake pedal apparatus is transported or con- 
veyed. Therefore, the spacer member 17 can be reliably 
held in its normal position to be initially set. At the time 
of front collision of the vehicle, if the rotational force 

55 applied to the spacer member 1 7 exceeds a predeter- 
mined load, the spacer member 17 can be rotated for- 
ward without any problem of course. 
[0046] Further, in the present embodiment, the return 
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spring 18 is provided between the pedal bracket 1 and 
the push rod lever 15 so that the return spring 18 itself 
biases in a direction to release the engagement 
between the meshing portions 23a and 24a in the axial 
direction of the pedal shaft 3 of the push rod lever 15 
and therefore, it is possible to reduce the number of 
parts, and there is a merit that the costs can be 
reduced. 

[0047] Furthermore, in the present embodiment, the 
pedal bracket 1 is provided such that the bolt through 
hole 32 formed on the upper wall IB of the pedal 
bracket 1 and the window portion 31 through which the 
collision detecting portion 17b is projected upward are 
put into communication with each other, and the pedal 
bracket 1 is mounted rearward slidably with respect to 
the vehicle body end bracket 6. Therefore, when the 
vehicle collides head-on and the pedal bracket 1 is 
moved rearward, the collision detecting portion 17b can 
be swiftly rotated by the rearward slide of the pedal 
bracket 1 , and it is possible to reliably detect the colli- 
sion. 

[0048] In addition, if the pedal bracket 1 slides rear- 
ward and the window portion 31 reaches the standing 
position of the bolt 7. the window portion 31 comes out 
from the head portion of the bort 7 and the pedal bracket 
1 is disengaged from the vehicle body end bracket 6. 
Therefore, the pedal bracket 1 is surely prevented from 
moving into a rear and upward direction around the 
fixed point of the pedal bracket 1 to the vehicle body end 
bracket 6, and it is possible to prevent the pedal bracket 
1 from bang interfered with a steering member (not 
shown) which is dosely disposed in a rear and upper 
position of the pedal bracket 1 . and to prevent the steer- 
ing member from being deformed. 
[0049] Further, in the present embodiment, since it is 
possible to mechanically position the push rod lever 15 
and to detect the collision for releasing the engagement 
between the pedal bracket 2 and the push rod lever 1 5 
by means of the spacer member 17, the structure can 
be simplified, and there is a merit that the costs can be 
reduced. 

[0050] Furthermore, since the spacer member 1 7 is 
fixed to the one side wall of the pedal bracket 1 through 
a sub-shaft 19, a so-called space efficiency is high, the 
assembling operation of the pedal bracket 1 is facili- 
tated, and flexibility in layout of the peripheral sensor 
parts or the like can be enhanced. 
[0051 ] Next, a second embodiment of the brake pedal 
apparatus for a vehicle of the present invention will be 
explained. 

[0052] As shown in Fig. 4, the second embodiment is 
basically the same as the first embodiment in structure, 
but is different from the first embodiment in that another 
spring 20 is provided as a resilient member between the 
pedal arm 2 and the push rod lever 15 such that the 
push rod lever 15 is biased in a direction to release the 
engagement between the push rod lever 15 and the 
pedal arm 2. Correspondingly, a return spring 1 8* is also 


different from that of the first embodiment, one end of 
the return spring 18'a engage the front side of the push 
rod lever 1 5 such as to apply a rearward rotational force 
to the push rod lever 15. The other end of the return 
5 spring 18*b engages the spacer member 17 but is not 
connected to the pedal bracket 1 , and is not provided 
with the elongated hole 25. 

[0053] That is, in the first embodiment, the biasing 
force is applied to the push rod lever 15 in its axial direc- 

10 tion by the return spring 18. Whereas, in the second 
embodiment, the biasing force is applied to the push rod 
lever 15 in its axial direction by the return spring 20, and 
the push rod lever 15 is moved by this biasing force in a 
direction for releasing the engagement between the 

15 meshing portions 23a and 24a, so that the pedal arm 2 
and the push rod lever 1 5 are separated. 
[0054] Therefore, according to the present embodi- 
ment, the pedal arm 2 and the push rod lever 1 5 can 
reliably be separated from each other with a simpler 

20 structure. 

[0055] Other substantial structures and operations are 
the same as those of the first embodiment. 
[0056] Next, a third embodiment of the brake pedal 
apparatus for a vehicle of the present invention will be 

25 explained. 

[0057] As shown in Fig. 5, the third embodiment is 
basically the same as the first embodiment in structure, 
but is different from the first embodiment in that resilient 
members 21 and 21 are provided as resilient members 

30 between the pedal arm 2 and the push rod lever 1 5, and 
friction members 22 and 22 as damping members are 
provided between the resilient members 21 and 21 . 
[0058] More specifically, the resilient members 21 and 
21 such as soft flexible resin, for example, such as vari- 

35 ous rubbers, spring or the like are provided between the 
pedal arm 2 and the push rod lever 1 5, and the friction 
members 22 and 22 as damping members made of a 
complex metal plate or the like having high friction coef- 
ficient are provided between the resilient members 21 

40 and 21 such that the friction members 22 and 22 and 
the resilient members 21 and 21 are contacted with 
each other under pressure. The resilient members 21 
and 21 are set such that they are contacted with the fric- 
tion members 22 and 22 even if the pedal arm 2 and the 

45 push rod lever 1 5 are separated from each other. 

[0059] Further, the return spring 18' is also different 
from that of the first embodiment, one end of the return 
spring 18'a engages the front side of the push rod lever 
15 such as to apply a rearward rotational force to the 

so push rod lever 15. The other end of the return spring 
18*b engages the spacer member 17 but is not con- 
nected to the pedal bracket 1 . and is not provided with 
the elongated hole 25. That is, the push rod lever 15 is 
biased in its axial direction by the resilient members 22 

55 and 22. 

[0060] Therefore, according to the structure of the 
present embodiment, even if the pedal arm 2 and the 
push rod lever 1 5 are separated at the time of front col- 
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lision of the vehicle, because the friction members 22 
and 22 suppress the abrupt variation of rotational force 
applied to the pedal arm 2, it is possible to effectively 
reduce the physical disorder of the driver. 
[0061 ] Other substantial structures and operations are 5 
the same as those of the first embodiment. 
[0062] Further, the resilient members 21 and 21, as 
well as the friction members 22 and 22 are provided 
between the pedal arm 2 and the push rod lever 15 in 
the present embodiment, but one resilient member 21 10 
may be connected to the pedal arm 2 and the push rod 
lever 15, and the abrupt change of the rotational force 
may be suppressed by utilizing its torsion force of the 
resilient member 21 . 

[0063] Lastly, a fourth embodiment of the brake pedal is 
apparatus for a vehicle of the present invention will be 
explained. 

[0064] As shown in Fig. 6, the third embodiment is 
basically the same as the first embodiment in structure, 
but structures of a pedal bracket 1 ' and a spacer mem- 20 
ber 17' are different from those of the first embodiment. 
[0065] More specifically, the pedal bracket 1 ' at a front 
side of the pedal shaft 3 is provided at its side wall with 
a plurality of holes 1'a, 1'a. ... as easily deforming por- 
tions which are vertically arranged. 25 
[0066] Unlike the first embodiment, an upper wall 1'B 
of the pedal bracket V is not formed with the bolt 
through hole 32, but is attached to the vehicle body end 
bracket 6. 

[0067] Further, the spacer member 17' is pivotally 30 
supported by a sub-shaft 19' as its rotational axis, in a 
cantilever manner on a side wall of the pedal bracket 1 
in front of the pedal shaft 3 and behind the holes 1'a, 
1'a, ... as easily deforming portions. A hook-like posi- - 
tioning portion 1 7'a provided on a rear portion of the 35 
spacer member 1 T is inserted from above into a gap 
portion between the push rod lever 15 and the pedal 
bracket 1 at the side of sliding direction of the push rod 
lever 1 5. A collision detecting portion 1 7b is provided on 
a front portion of the spacer member 17* such as to 40 
project therefrom in the vicinity of a rear portion of the 
dash lower panel 4. 

[0068] Furthermore, in the present embodiment also, 
the rearward rotational force is applied to the push rod 
lever 15 by the return spring 18 as in the first embodi- 45 
ment. However, tne engaging portion 18b at the other 
end of the return spring 18 is not engaged with the elon- 
gated hole 25 used in the first embodiment, but is 
engaged with a hole 25' of a size that the engaging por- 
tion 18b of the return spring 18 can pass through. This so 
is because that the positioning portion 1 7a is different 
from that of the first embodiment, and is inserted to the 
pedal shaft 3 from above so that the positioning portion 
1 7'a may not come off from the pedal shaft 3 during 
transportation. 55 
[0069] According to the structure of the present 
embodiment, when the dash lower panel 4 starts mov- 
ing rearward due to the front collision, the holes 1a, 1a, 
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... as easily deforming portions are deformed, the colli- 
sion detecting portion 17'b of the spacer member 17* 
abuts and engages the dash lower panel 4 so that the 
spacer member 17 is turned in the counterclockwise 
direction as viewed in Fig. 6, and the hook-like position- 
ing portion 17'a is disengaged from the pedal shaft 3. 
[0070] Other substantial structures and operations are 
the same as those of the first embodiment. 
[0071 ] However, in the present embodiment, since the 
sub-shaft 19' is located in front of the push rod lever 15 
and the pedal arm 2, it is necessary to take it into con- 
sideration the fact that a size of the pedal bracket 1 in 
the widthwise direction of the vehicle may be greater 
that that of the first embodiment so that rotational move- 
ment of the push rod lever 15 and the pedal arm 2 are 
not hindered. 

[0072] Further, in the first embodiment also, if it is 
unnecessary to position the spacer member 1 7 by the 
return spring 18, the hole 25' of the present embodi- 
ment may be employed instead of the elongated hole 
25. In this case, the hole 25' is formed in a position 
where the rotational movement of the spacer member 
17 is not hindered. 

[0073] Although the push rod lever 15 is connected to 
the Master vac 13 in each of the above embodiments, 
this is not an indispensable structure of course when the 
brake system does not include the Master vac. and the 
same effect can be substantially obtained only if the 
push rod lever 15 is extended in the longitudinal direc- 
tion of the vehicle and is connected to the brake system 
for operating the same. 

[0074] Further, although the push rod lever 15 is slid- 
able in each of the above embodiments, the pedal arm 
2 may be slidable instead. In this case, the pedal arm 2 
is biased in a direction to release the engagement 
between the pedal arm 2 and the push rod lever 15. 
[0075] The contents of Application No. TOKUGANHEI 
10-4785, with a filling date of January 13, 1998 in 
Japan, are hereby incorporated by reference. 
[0076] Although the invention has been described 
above by reference to certain embodiments of the 
invention, the invention is not limited to the embodi- 
ments described above. Modifications and variations of 
the embodiments described above will occur to those 
skilled in the art, in light of the teachings. The scope of 
the invention is defined with reference to the following 
claims. 

Claims 

1 . A brake pedal apparatus for a vehicle, comprising: 

a pedal bracket provided on a dash panel of 
said vehicle; 

a pedal shaft provided on said pedal bracket; 
a pedal arm pivotally supported by said pedal 
shaft in a freely rotatable manner around said 
pedal shaft as a rotational axis; 
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a first engaging portion provided on said pedal 
arm; 

a push rod lever pivotally supported by said 
pedal shaft in a freely rotatable manner around 
said pedal shaft as a rotational axis, and con- s 
nected to a push rod operating a braking sys- 
tem of said vehicle, said push rod lever or said 
pedal arm being freely movable along an axial 
direction of said pedal shaft; 
a second engaging portion provided on said 10 
push rod lever, said first engaging portion and 
second engaging portion being capable of 
engaging with each other; 
a biasing member biasing said push rod lever 
or said pedal arm in a direction to release said 75 
engagement between said first engaging por- 
tion and second engaging portion; and 
a spacer member which, in a normal state, 
positions said push rod lever and said pedal 
arm such that said first engaging portion and 20 
second engaging portion engage with each 
other, and which, at the time of collision of said 
vehicle, detects said collision and allows mova- 
ble one of said push rod lever and said pedal 
arm along said axial direction of said pedal 25 
shaft in said direction to release said engage- 
ment between said first engaging portion and 
said second engaging portion. 

A brake pedal apparatus for a vehicle according to so 
claim 1, wherein said spacer member is pivotally 
supported in a freely rotatable manner around a 
sub-shaft as a rotational axis provided in parallel to 
said pedal shaft, said spacer member comprising: a 
hook-like positioning portion fitted in a gap around 35 
said pedal shaft at the side of moving direction of 
said pedal arm or said push rod lever in said normal 
state so as to engage said first engaging portion 
and said second engaging portion with each other; 
and a collision detecting portion provided such as 40 
to project from said pedal bracket, said collision 
detecting portion being engaged, at the time of said 
collision of said vehicle, with a movable member 
which is relatively movable by a load of said colli- 
sion so as to rotate said spacer member. 45 


3. A brake pedal apparatus for a vehicle according to 
claim 2, wherein said spacer member is attached to 
a side wall of one side of said pedal bracket through 

said sub-shaft. so 11. 

4. A brake pedal apparatus for a vehicle according to 
claim 1 , wherein said first engaging portion is a first 
meshing portion, said second engaging portion is a 
second meshing portion, and each of said first 55 
engaging portion and said second engaging portion 

is formed with a plurality of slopes having said 
same lead angles. 


5. A brake pedal apparatus for a vehicle according to 
claim 1, wherein said first engaging portion is pro- 
vided on an end surface of a boss portion formed 
around said rotational axis of said pedal arm and 
said second engaging portion is provided on an end 
surface of a boss portion formed around said rota- 
tional axis of said push rod lever. 

6. A brake pedal apparatus for a vehicle according to 
claim 1, wherein a return spring is extending 
between said push rod lever and said spacer mem- 
ber, said return spring applying a rotational force in 
a rearward direction of said vehicle to said pedal 
arm through said push rod lever, and positioning 
said spacer member in an initial position in said nor- 
mal state. 

7. A brake pedal apparatus for a vehicle according to 
claim 1, wherein a return spring is provided 
between said pedal bracket and said push rod lever, 
said return spring applying a rotational force in a 
rearward direction of said vehicle to said pedal arm 
through said push rod lever, and biasing said push 
rod lever in said axial direction of said pedal shaft. 

8. A brake pedal apparatus for a vehicle according to 
claim 1. wherein a resilient member is provided 
between said pedal arm and said push rod lever, 
said resilient member biasing said push rod lever in 
said axial direction of said pedal shaft. 

9. A brake pedal apparatus for a vehicle according to 
claim 8, wherein said resilient member is provided 
with a damper member suppressing an abrupt vari- 
ation in a rotational force when said pedal arm and 
said push rod are separated. 

1 0. A brake pedal apparatus for a vehicle according to 
claim 1, wherein said pedal bracket is provided 
astride between a dash lower panel of said vehicle 
and a dash upper panel of said vehicle which is 
connected to said dash lower panel and which pro- 
jecting toward a vehicle cabin of said vehicle, said 
pedal bracket being attached movable in a rearward 
direction of said vehicle with respect to said dash 
upper panel when said pedal bracket moves in a 
rearward direction of said vehicle at the time of col- 
lision of said vehicle. 


A brake pedal apparatus for a vehicle according to 
claim 1 . wherein said push rod is connected to a 
Master vac of said vehicle. 
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